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A Ha’porth of Tar 

During the war we were approached by an 
official of one of the service departments to indi- 
cate the most vulnerable spot in the supply 
sources of ‘the German foundry industry. Our 
answer was the obvious one, bomb the handful 
of core and linseed oil factories out of existence. 
Thus, on returning from vacation, we were sur- 
prised to learn that the supply departments of 
the Government have decided to reduce the quan- 
tity of linseed oil available to the whole of the 
foundry industry during August to a beggarly 200 
tons! Moreover, there has not been to our know- 
ledge any official statement of long term policy 
from either the Ministry of Food or the Ministry 
of Supply. The former decides on quantity, and 
the latter on individual allocation. There seems 
to be a general agreement that the foundry industry 
is a bottleneck in both engineering and building 
production, and this new edict of a 34 per cent. 
reduction in supply of linseed oil will induce real 
choking. 

The export of motor vehicles—so important a 
factor in the export drive—will be very adversely 
affected. So too will be the production of a 
thousand and one essentials for the engineering 
and building trades. Moreover, most of the lin- 
seed oil substitutes and other raw materials used 
in core binders are also in short supply. Experi- 
ence with petroleum extracts as a substitute for 
linseed oil has not been satisfactory. Too many 
cases of sagging have been reported, which, in 
such jobs as gas-cooker production, makes for 
thermal inefficiency and loss of reputation. The 
cut in the industrial consumption of linseed oil is 
16 per cent., but this is not evenly spread over the 
industry. Thus, the paint industry is to be reduced 
by only 5 per cent.; linoleum by 22; oil skins, 34; 
printing ink, nil; railways, 57; foundries, 34; and 
sundry industgies by 50 per cent. There is 
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obviously no recognition by the Ministry of Food 
that there is a_ significant connection between 
foundry and foundation, and this ridiculous crip- 
pling of a “foundation” industry will cause 
creeping paralysis on dozens of other activities. It 
has been stated with a good deal of truth that the 
sales of core oil constitute a very reliable baro- 
meter of trade conditions, and wise people place 
a maximum of reliance on scientific instruments. 

The case of linseed oil is being strenuously con- 
tested by the Council of Ironfoundry Associations 
and its associated organisations. We understand . 
that this body is circularising the industry imme- 
diately, asking foundries to conserve linseed oil. 
An important point stressed is that where applica- 
tion for linseed oil is sent in, this should be done 
before the 2lst day of the month preceding the 
allocation required. There is no reserve stock, and 
tardy applications will be ignored. If ever there 
were a case of spoiling the ship for a “ha’porth 
of tar,” this is a characteristic example. We sug- 
gest the Ministry of Supply have another look 
round the world, for there is a rumour that there 
is a useful supply going begging in the Far East. 


GOOD NEWS 

The Bulletin of the C.F.A. reports that the Ministry 
of Education has at long last assured itself that 
the Metallurgical Scheme being organised at Birming- 
ham University in no way clashes with the objects of 
the British Foundry School. It now seems probable 
that the latter will be re-established after the Christmas 
holidays. 
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CASTINGS AND WELDINGS 


The 1946 “Edward Williams Lecture” was 
delivered by Sir Claud D. Gibb at the 43rd annual 
conference of the Institute of British Foundrymen 
at Birmingham in June. It was printed in the June 20 
issue of the JOURNAL. 


Vote of Thanks 


Mr. C. E. WILLiaAMs (past-President) voiced his 
pleasure in being present at another conference of 
foundrymen, and particularly in having been asked to 
propose a vote of thanks to Sir Claud Gibb for his 
most interesting and instructive lecture. 

In addition to the great work which Sir Claud had 
done in the second world war, to which the President 
had referred, he had served in the first world war as 
an air pilot and had risked his life for his fellow men. 
The members would like to know that and to honour 
him for it. 

Assuring Sir Claud that they were honoured by his 
presence and indebted to him for his lecture, Mr. 
Williams said that his advice about making foundry 
-work more attractive would not fall on deaf ears. 
Indeed, those who neglected that advice would find 
very soon that the legislature would demand the 
improvement of amenities in the foundry. But why 
wait for compulsion? Let them all do it now, as 
indeed some of them were trying to make their foun- 
dries brighter and cleaner and healthier. At the same 
time, he would not say that founding was an unhealthy 
job; in that connection, he recalled that one of his 
foundry foremen had retired at the age of 65 years 
on pension, and had remained on the pension list for 
more than a quarter of a century, having lived to the 
age of 91 years. 

There was a great deal of food for thought in Sir 
Claud’s lecture; and as one interested both in weldings 
and castings, Mr. Williams proposed with the greatest 
pleasure a cordial vote of thanks to Sir Claud for his 
presence and for his lecture. 

Mr. C. LasHty, M.C., felt highly complimented in 
being invited to undertake the pleasurable task of 
seconding the vote of thanks; but he confessed to con- 
siderable trepidation because no words of his could 
express adequately the deep appreciation which must 
be felt of the wealth of knowledge which had been 
passed on to the members by their eminent lecturer. 

He was buoyed up to a degree of confidence, how- 
ever, because he was a representative of the New- 
castle-upon-Tyne branch of the Institute. The members 
of that branch had a peculiar pride in the individual 
firms in their district, and particularly Parsons, and 
their achievements, and they would like to be asso- 
ciated particularly with him in seconding the vote of 
thanks. (The vote of thanks was accorded with 
enthusiasm.) 

Sir CLaupD D. Grp, in his response, said that when the 
new foundry was finished he hoped that there would 
not be one speck of dust on his shoes after he had 
walked through it. Of course, they would not quite 
achieve that condition, but they could progress a very 
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long way towards it, and unless they did so they would 
not get the labour which was essential. 


CORRESPONDENCE 


[We accept no responsibility for the statements made or 
the opinions expressed by our correspondents.] 


DEFINING SOME FOUNDRY TERMS 
To the Editor of the FouNDRY TRADE JOURNAL. 


Sir,—We have noted with interest the article by Mr. 
S. Lewis on “Defining Some Foundry Terms,” to 
which Mr. Harvey draws attention in his letter on page 
297 of your July 18 issue. 

We would like to assure Mr, Lewis, Mr. Harvey, and 
other interested readers that the Institute of British 
Foundrymen will shortly be publishing a first section of 
an “Atlas of Defects in Castings,” which has been 
prepared by a sub-committee of the Technical Council, 
under the chairmanship of Mr. Frank Hudson (Mond 


‘Nickel Company, Limited). 


This question of defining foundry terms has ‘engaged 
the attention of various sub-committees of the Technical 
Council at various periods over a number of years, 
but in attempting a definition without illustration one 
is always confronted with the difficulty Mr. Lewis men- 
tions of local differences in terminology. In the pro- 
posed Atlas, however, accent has been placed on the 
illustrations selected so that founders and engineers 
can at least visually agree on the nature of a defect, 
even though they verbally use different names. It is 
naturally to be hoped that in the interest of clarity in 
the future the nomenclature advocated by the sub- 
committee will be universally adopted, but this will 
depend upon the human factor, which, so far, has 
happily defied the attentions of all would-be stan- 
dardisers ! 

Yours, etc., 
JOHN BOLTON. 
(Assistant Secretary, 
The Institute of British Foundrymen.) 
Manchester, 3. 
July. 19, 1946. 


Dr. W. C. NEWELL, until recently on the staff of the 
Brown-Firth Research Laboratories, Sheffield, has been 
appointed head of the Steel Castings Division of the 
British Iron and Steel Research Association. Dr. 
Newell received his earlier training and research ex- 
perience at the Royal College of Science. 


Cot, E. G. ANGus, chairman of George Angus & 
Company, Limited, power transmission engineers, gear 
makers, etc., of Newcastle-upon-Tyne, has been elected 
chairman of the Northern Region branch of the Engi- 
neering Industries’ Association. Mr. J. R. FOTHERGILL, 
a director of Pickerings, Limited, manufacturers of 
electric cranes, etc., of Stockton-on-Tees, is the vice- 
chairman. 
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CONTROL TESTS FOR 
CAST IRON 


(Continued from page 316.) 


APPENDIX A 
Temperature Measurement 


There are three main means of measuring tempera- 
tures in the ranges covered by molten grey cast irons, 
the optical pyrometer, the radiation pyrometer and the 
thermo-electric (immersion) pyrometer. Of these three, 
up to the present time the optical method has probably 
predominated, with the radiation method a fair second. 
The most recent work has been in the direction of 
developing a quick immersion pyrometer on a com- 
paratively inexpensive but highly accurate basis. 
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Optical Pyrometers are instruments in which the 
brightness of the hot body (in this case the molten 
metal) is compared with that of a standard light 
source. In the usual type the disappearing filament 
pyrometer, the current supplied to the lamp filament is 
varied until the filament disappears by matching in 
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Report and recommendations 
of Sub-Committee T.S.6. of 
the Technical Council 


GREY 


with the metal stream in the background. In the 
other type, of American and Continental origin, the 
lamp is kept at a constant brightness and _illu- 
minates a small spot in the centre of the field of 
view of the telescope. The brightness of the hot body 
is varied by an optical wedge, a rotating disc of smoke 
glass, until the spot is no longer visible against the 
background to be measured. In either case the tem- 
peratures are read on a calibrated scale, this tempera- 
ture being referred to as an uncorrected optical read- 
ing. A red screen is usually fitted to instruments of 
this type to restrict the comparison of brightness to 
light of a very narrow wavelength range, so that it is 
not a question of comparing different colours. 

“ Black Body” Conditions—It is assumed in the 
calibration of the lamp that the object the temperature 
of which is to be measured is one from which the 
radiations are a maximum at a given temperature, a 
so-called black body. If the interior of a closed furnace 
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with walls of uniform temperature is viewed through a 
comparatively small opening in one wall, then black 
body conditions are obtained. So also is, for all prac- 
tical purposes, a heated carbon block in the open. 
Objects or materials having a bright metallic lustre, 
such as molten metal, are not black bodies but will 
give low readings with all forms of optical or radiation 
pyrometers. 

Where there is a considerable departure from black 
body conditions, the error or difference is much 
smaller with an optical instrument using mono- 
chromatic light (red screen) than with a total radiation 
pyremeter sighted on to the bare metal stream. Simi- 
larly when gases or vapours come between the hot 
surface and the pyrometer there is less effect from the 
cutting off of the longer wavelength light with the 
optical pyrometer using the shorter range of wave- 
length. There is a factor, termed the emissivity, by 
which correction can be made to the observed tem- 
peratures to bring them close to the actual values. 
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Control Tests for Grey Cast Iron 


This, however, is dependent upon the actual true tem- 
perature (Fig. 34), the metal under consideration and 
the absence or otherwise of oxide and slag films over 
the metal surface. At the best and under reasonably 
constant atmospheric and surface conditions, with a 
given observer taking the readings, the results are of 
more than merely comparative value, provided that the 
readings can be periodically checked by alternative 
methods, e.g., immersion pyrometer. 

Radiation .Pyrometers—There are two types of 
radiation pyrometer, the fixed focus (Foster) and the 
variable focus (Fery) instruments. In both cases the 
heat radiation from the surface, the temperature of 
which is to be measured, is brought to a focus on a 
sensitive thermocouple (see below) (Fig. 35). The 
heat falling upon this thermocouple generates a very 
minute electro-motive force, which is dependent upon 
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Fic. 36,—THE “ RAYOTUBE.” 


the quantity of radiated heat brought to a focus on 
the thermocouple, this quantity of heat being pro- 
portional to the fourth power of the absolute tempera- 
ture of the hot body. This electro-motive force 
(e.m.f.) is measured by means of a millivoltmeter or 
potentiometer. The scales of either instrument are 
usually calibrated in temperatures. With small surfaces 
(e.g., metal streams) and with deviations from black 
body conditions the radiation pyrometer is not so 
satisfactory as the optical. To overcome these diffi- 
culties Whipple produced a modification by inserting a 
closed tube of refractory into the molten metal, and 
the radiation from the hot end focused on a minute 
thermocouple, or thermopile (a nest or cascade of 
couples). This modification forms the basis of the 
rayotube.” 

The Rayotube (Fig. 36). The heat radiated from the 
closed end of the tube is focused on to the thermo- 
pile by means of a quartz lens. The upper end of 
the refractory tube, with the lens and thermopile, is 
water cooled, and the tube is scavenged by a small 
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stream of air to remove any fumes which would tenj 
to cut down the effective radiation. The closed eng 
of the tube is immersed to the requisite depth (Fig. 37 
to ensure the interior of the tube being at the try: 
metal temperature, the point of immersion being behing 
the taphole (Fig. 38), or in the case of the fron 
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slagging spout, in front of the dam in the spout. The 
e.m.f. generated by the thermopile is measured by 
means of a millivoltmeter or potentiometer, either for 
direct indication or for obtaining an automatic record 
The apparatus is calibrated and checked by means of 
a thermo-electric immersion pyrometer. 
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Fic. 38.—ALTERNATIVE LOCATIONS FOR 
RAYOTUBE.” 


A portable version of this type has been devise 
with a hand-operated scavenge-flow, and the time re 
quired to take a reading is thirty seconds. The a 


flow inside the more permanent installation is cor 
trolled within the limits set by the adequate clearit 
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of fumes without actual air-cooling of the inner 
surface. This control is achieved by means of a 
smal! needle valve. Of the tubes that have been tried, 
ie, silicon carbide, electrode graphite, fused silica or 
quartz, and proprietary clay-graphite-salamander, this 
last material has been found the best, giving an 
average of three 16-hour heats melting up to 30 short 
tons per hour. 
The Thermo-Electric Pyrometer (Fig. 39) consists 
essentially of three parts, a thermocouple, a measuring 
instrument, and the connecting leads with or without 
control or compensation for varying temperatures, 
etc. The thermocouple proper is composed of two 
dissimilar wires joined at one end, the hot unction, 
and connected at the other end (the cold junction) 
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Fic..39.—DIAGRAM OF THERMO-ELECTRIC 
PYROMETER. 


either directly or by means of leads to the instru- 
ment which measures the e.m.f. generated. If the 
cold junction is kept at a constant temperature then 
the e.m.f. will be proportional to the temperature 
difference between hot and cold junctions. 

When, as often happens, the metals- from which the 
thermocouples are made are very expensive, and con- 
nections of any appreciable length are required to join 
the couple to the instrument, then leads of other and 
cheaper materials are used. If these leads have 
thermo-electric properties (e.g., change in electrical 
resistivity with change in temperature) similar to those 
of the thermocouple wires, then they are termed com- 
pensating leads. The length of these compensating 
leads should be sufficient to reach from the end of 
the thermocouple to a point at which temperature 


variations can be held to a minimum. This point is 
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the location of the cold junction. For most practical 
purposes, provided that the temperature at this location 
is known and does not vary too widely, its effects can 
be covered by adjustment to the zero of the instrument 
by automatic compensation, involving adjustment of 
the indicator pointed by a bi-metal spring, by burying 
the cold junction in the earth (suitably insulated) or 
by enclosing the junction in a vacuum flask. For the 
most accurate work the last method is used and the 
flask is filled with melting ice to maintain the cold 
junction temperature at 0 deg. C. Failing such means 
of correction then allowance must be made on the 
instrument readings to obtain true temperatures. 
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Fic. 40.—DEeETAILS OF IMMERSION PYROMETER. 


For the range of temperatures with which iron- 
founders are concerned, there are not many materials 
available for thermocouples. Much work has been 
done recently using platinum, and an alloy of platinum 
with 10 per cent. or 13 per cent. rhodium. — This is 
usually termed the “ rare-metal” or “ noble-metal ” 
element of couple. A couple has been developed in 
the U.S.A. composed of tungsten wire and a graphite 
rod, but its commercial development is still uncertain. 

The information that follows with regard to the 
immersion pyrometer is based very largely upon the 
work carried out by Schofield and Grace. The 
platinum /platinum-rhodium thermocouple is susceptible 
to attack by iron oxide and molten iron, so that it is 
necessary to sheathe it within a refractory covering 
for protection from the metal. This covering must 
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Control Tests for Grey Cast Iron 


be sufficiently thin and of such a reasonable thermal 
conductivity that no undue length of time is required 
to bring the enclosed hot junction up to the tempera- 
ture of the metal around the sheath. It has been found 
that fused silica (“ Vitreosil”’) tubing will meet these 
requirements. In addition this material can be 
softened sufficiently in the oxy-acetylene flame to permit 
of its being bent, blown, drawn out or sealed as can 
be done with ordinary glass tubing. This silica 
tubing, of suitable length and bore, sealed at the end 
containing the hot junction, is supported at the end 
of a length of conduit or similar steel tubing through 
which the couple and leads pass, by means of a refrac- 
tory block (Fosalsil or graphite) or a drill chuck with 
the shank removed. The conduit can be fitted with a 
slightly larger dia. tube to slip over the far end, thus 
accommodating varying lengths of thermocouple wires. 


Thermocouple Details 


The thermocouple wires themselves are insulated 
one from another by means of twinbore, oval or 
round, fused silica insulators, to within a short distance 
of the hot junction. These wires, in view of the high 
cost of platinum, will be small dia., usually 0.25 
or 0.50 mm., so that it is highly desirable to avoid 
all tendency to stressing or loading the couple. Con- 
nection with the compensating leads can be made as 
close to the hot junction as will permit of keeping 
the connection below 200 deg. C.; for an accuracy 
of 5 deg., or below 100 deg. C. for greater accuracy 
still. Of the compensating leads the one of copper 
is connected to the alloy wire (the stiffer of the two), 
and the other, a nickel-copper alloy, to the pure Pt 
wire (the soft wire of the couple). These com- 
pensating leads can then go direct to the measuring 
instrument, or to a cold junction box or vacuum 
flask, and thence copper leads go to the instrument. 
A-check is kept on the temperature at either point, 
and if this deviates from 0 deg. C. a correction is 
made to the readings, as mentioned before. 

In use the silica sheath is immersed in the metal, 
being pushed in right up to the refractory block in 
the case of ladle temperatures when slag is present, 
or being held at an angle, the tip down-stream, when 
used in the furnace spout or launder. A time of im- 
mersion of 15 sec. should be ample to permit the 
reading being made, provided that the instrument 
used is sufficiently rapid in its response. On removal 
of the sheath from the metal a light shake parallel 
to the length of the sheath should be sufficient to 
remove adherent drops of iron. Although with 
careful operation one sheath will last ten or more 
times, it seems generally agreed that a change of silica 
tube is made after six immersions, whether failure is 
evident or not. In view of the porous nature of the 
silica towards reducing gases at such high tempera- 
tures, and as a result of the possibility of contamina- 
tion of the thermocouple wires by silicon reduced from 
the sheath or insulation. it is also advisable to clip 
off the last 1 to 2 in. at the hot junction and to 
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twist or weld the fresh ends of the wires during -_ 
each second or third change of sheath. The wire ae 
must be pulled forward to bring the new hot junction fi ™ ; 
to its correct position, hence the adjustment require ' 
in the length of the supporting conduit tubing. et 

The instrument used for measuring the e.m.f. may it ¥ 
be purely for direct indication or for producing ap tions 
automatic record or both combined, and will be eithera 
millivoltmeter or a poteniometer. The millivoltmete; 
will give the measurement without any need fo} 
manipulation, particularly if it be of the automatic} 
cold junction compensation type. It is however no} T 
so sensitive nor so accurate as the potentiometer. This se 
latter type of apparatus utilises a standard source of = 
e.m.f., against which the e.m.f. to be measured is — met 
balanced, either automatically by electrical means or om 
by hand operation. In the simplest, most robust, ani 
most rapid type, the slide wire potentiometer, the point sho 
of balance is reached when the galvanometer pointe | ‘“™ 
or spot light remains at zero (“ nil defiection ”’). = 

Factors in Calibration » be 

Although it is actually a potential, in millivolts, that [) pos 
is measured, most instruments are calibrated directly in slig 
temperatures, sometimes the e.m.f. scale not being pre- anc 
sent at all. The calibration will depend upon the par- E 
ticular thermocouple being used, but is independent of by 
the wire diameters. The diameter of the wires will me 
affect the resistance of the thermocouples with varying | fur 
temperatures, but this is usually covered by the high ma 
resistance employed in the millivoltmeter or by use Nc 
of the slide wire potentiometer. Suppliers of indicators if 
or recorders usually require to know the conditions no 
under which the couples are being used, the lengths 
and type of wires, etc., in order to select the correct 
type of instrument. 7 

The use of an immersion pyrometer should not be tic 
regarded as a replacement of an existing optical pyro- is 
meter, for it can be employed very effectively in con- th 
junction with this latter instrument, establishing the [| m 
correction to be applied and checking the readings J hi 
obtaining under working conditions. As mentioned at} m 
the outset, however, temperature readings by themselves 
are not necessarily sufficient for control purposes, but f cé 
when allied with the results obtained from other tests, 2: 
then the value of such readings assume a major sig: A 
nificance. As the first and immediate result of chang- 0! 
ing melting conditions is change in temperature or Pp 
metal constitution then temperature measurement to- a 


gether with, say, the wedge test will give positive and 
very rapid indication of such changes. Sampling con- 
ditions affect test results, the main variable tempera- 
ture, therefore, should be accurately known and 
controlled. 

The Paper by Tucker** gives rise to a most inter- 
esting possibility, namely, the rapid determination 
of total carbon content in the foundry. As the tem- 
perature at which solidification commences under 
equilibrium conditions is dependent solely on carbon f 
content, with a constant. or approximately constant, ff 
silicon content a knowledge of the actual temperature 
of this point, as indicated by an “arrest” or halt in 
the cooling curve should be all that is required for the 
determination. However, in view of the multitude of 
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variables that may influence the result the ultimate 
procedure would be roughly to*check the e.mf. (in 
millivolts) at which the first definite arrest in cooling 
is evident and to plot e.m.f. against total carbon con- 
tent, i.e., to calibrate the instrument so that a direct 
conversion from e.m.f. to total carbon can be achieved. 
It will be necessary to ensure that the cooling condi- 
tions are standardised as far as possible and the same 
approximate weight of metal must be taken each time. 


APPENDIX B 
Synopsis of Rapid Analytical Methods 
Total Carbon.—The direct gravimetric or volumetric 


finish combustion method is recommended. The 
methods are too well known to warrant a detailed 


' description but there are certain precautions, some 


very obvious, which should be observed. The chemist 
should be certain his furnace is up to full operating 
temperature and, in the case of the gravimetric finish, 
absorption bulbs should be weighed ready for imme- 
diate vse. Combustion boats and flux if used should 
pe to hand and oxygen flow adjusted as closely as 
possible. With white or chilled iron crushings a 
slightly higher furnace temperature is recommended 
and a flux, e.g., lead chromate, is considered advisable. 

Even with the gravimetric finish (which is considered 
by many operators to be more accurate than a volu- 
metric finish on cast iron) it should be possible to 
furnish a result accurate to the usual tolerances in a 
maximum of 15 to 20 minutes from receipt of sample. 
No advantage is to be gained by improving this time 
if a silicon estimation is required simultaneously, as 
normally this latter estimation is the last to be finished. 

Silicon 

Silicon estimation is the main time consuming opera- 
tion and as its accurate determination in cast iron 
is of prime importance, the most skilled person in 
the laboratory should be allocated to this. For maxi- 
mum speed it is necessary to have all the apparatus to 
hand prior to receipt of sample and fot plate and 
muffle should be at full operating temperature. 

Method A for low Cr cast irons (less than 0.20 per 
cent. Cr). Weigh 1 gm. (or 0.94 gm.) sample into a 
250 mls. squat form Pyrex or equivalent lipped beaker. 
Add 15 ml. H.SO, (1-4) and dissolve on hot region 
of plate. The solution time must be controlled to 
prevent “salting out.”” Add 4 ml, HNO, (Sp. gr. 1.43) 
and evaporate quickly to dryness. With the above 
controlled amounts of acid no danger from “ spitting ” 
should be experienced. When dry, and at incipient 
fuming, add, whilst still hot, 20 ml. concentrated HCl, 
followed by 20 ml. of hot H.O. Bring quickly to boil 
and dissolve the cake. Filter immediately through 
“ashless” pulp filter, preferably contained, in a 3 in. 
plain long stemmed funnel, using a 1 in. perforated 
disc. Thoroughly “ policeman” the beaker. Wash the 
pad twice with alternate washing of hot HCl (1-1), 
and hot H.O, using portions of approximately 10 ml. 
each. Finally rinse down funnel with a jet of hot 
H,O, suck the pad dry on a filter pump and transfer 
the pad to a 14 in. by in. silica capsule, placing the 
pad upside down on a small piece of dry ashless paper. 
Wipe out the funnel with a further damp piece of 
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ashless paper and add this to the capsule. Place in a 
hot muffle and burn off. ~A stream of oxygen led 
into the muffle assists rapid combustion. Predrying of 
the filter is not essential, as no loss due to “ spitting ” 
has been observed with the above technique. Cool in 
a desiccator and weigh as SiO, on a rapid direct read- 
ing balance. The total time is 25 minutes from receipt 
of sample. 

The use of separate acids for dissolving the sample is 
preferred to using nitro-sulphuric acid on account of 
speed of solution and ease of evaporation as less 
frothing is experienced. Repeated tests have shown 
the usually advocated 2-minute fuming is of no prac- 
tical value. 

Method B for Chromium up to 2.0 per cent. Dis- 
solve 1 gm. (or 0.94 gm.) sample in 12 ml. HCl. Add 
4 ml. HNO, (sp. gr. 1.43) and boil well. A vigorous 
boil at this stage assists subsequent evaporation by 
avoiding violent frothing. Add 5 ml. H,SO, (1-1) and 
evaporate quickly to dryness. Finish as in Method A. 
The solvent acids used in this method prevent con- 
tamination by Cr carbides. 

Method C for all irons, This method is included 
as being the most rapid of any yet tried, but preference 
has not been given to its description in this Report due 
to the great difficulty experienced during war years 
in obtaining adequate supplies of pure perchloric acid. 
Inexperienced operators should be warned regarding the 
danger of perchloric acid coming in contact with 
organic materials. Perchloric acid is not only a very 
powerful solvent but is a powerful oxidant and de- 
hydrating agent, being superior to H,SO, in this latter 
respect. Because of this latter property it is possible 
to omit evaporation to dryness with a consequent sav- 
ing in time. 

Weigh 1 gm. (or 0.94 gm.) sample into a 400 ml. 
squat formed lipped beaker. Add 25 to 30 ml. of 66 
per cent. perchloric acid AR quality (or 10 parts of 70 
per cent. acid to 1 part H,O). This concentration is 
important for maximum solubility. Place the beaker 
on a hot plate and when the main reaction is over 
bring to boil and shake the beaker round at the same 
time to remove particles from the side. (The time for 
solution is 2 to 4 minutes.) Add carefully 100 ml. hot 
H.O and filter immediately. Wash well with hot HC1 
and hot H.O and burn off as in the preceding methods. 
The total time taken depends on efficiency of the com- 
bustion operation but normally should not exceed 15 
minutes. 


Manganese 
The rapid persulphate—silver nitrate method, using 
0.1 gm. of sample with subsequent titration by pre- 
viously standardised sodium arsenite, has been found 
quite satisfactory for the general run of cast irons. 
The following modified technique gives rapid and 


accurate results. Dissolve 0.1 gm. of sample in 
7.5 ml. of special acid mixture comprising 1,340 ml. 
H,O, 250 ml. H,SO,, 314 ml. H,PO, (sp. gr. 1.75) and 
600 ml. HNO,. The sample is contained in a 6 in. 
by 1 in. boiling tube and solution effected in a water 
bath. The tube should be marked at the 40 ml. mark. 
When solution is complete, add 0.5 gm. solid 
ammonium persulphate which effectively oxidises the 
combined carbon. Dilute with hot distilled H,O to the 
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(0.75 gm. ammonium persulphate). 


veloped. 


viously standardised. 
approximately 10 minutes. 


FOUNDRY TRADE JOURNAL 


AUGUST I, 1946 Al 
Control ‘Tests for Grey Cast Iron sent time, although certain modifications in procedure B 
will in Automatically sepa 
trolled platinum wound furnaces have gained popularity 
be ing one but silicon carbide rod resistance furnaces can be em- 
Vie gm. AZNV,) and one analol ployed with advantage, as they are less liable to sudden wit 
Remove from the 2 il 
Gee aller & failure, although rather heavier in current consumption, 
_ The main difficulty with the process appears to be por 
D Tu § water and titrate wi in achieving a sharp end point with the absorbing and nact 
approximately ~~ sodium arsenite which has been pre- titrating solutions and indicators recommended by be 
N : ; : various investigators, although the recent innovations boa 
The total time required is of a potentiometric titrating device has done much to apP 
The above method is suit- eradicate this trouble. However, as neither the volu- = 
able 13 unalloyed — alloy irons, os Fp metric nor combustion procedure is stoichiometric, the tu 
per or high a loy modified sodium —_use of an analysed standard is advisable and with this 
oe ate oxidation Is preferred and in some cases a jn mind the following procedure has been found most 
preliminary zinc oxide separation becomes necessary. trustworthy over a comparatively long pericd. The pr 
Sulphur method is as follows :— = 
The Combustion Method. In spite of many criticisms Apparatus :— m ( 
and differences of opinion regarding the application of A ie BCI h 
the combustion sulphur method to ferrous analysis, (a) Ss in “ og Report No. 2039. ; = 
there is ample evidence from many foundries making (b) Or as shown, Fig. 41. B ae 
a wide variety of irons that the method is far more Oxygen flow controlled at 2 litres per min. Furnace P * 
accurate than the hitherto practised routine volumetric temperature 1,300 to 1,350 deg. C. e Ne 
sin 
ab: 
Tw 
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Fic. 41.—APPARATUS FOR THE DETERMINATION OF SULPHUR BY COMBUSTION. : 
T 
method and is capable of reproducing the accuracy Reagents:— ; re 
normally achieved by the average foundry chemist (1) Standard lodine—-0.6125 g. per litre plus 2 g. KI. C 


conducting gravimetric sulphur analysis. Indeed, the 
latter method unless performed under rigorously con- 
trolled conditions, with a full knowledge of the many 
attendant pitfalls, is more than likely to lead to 
erroneous results. Evidence recently published in the 
first Report of the Standard Methods of Analysis Sub- 
Committee of the Committee on the Heterogeneity of 
Steel Ingots supports this statement, as expert analysts 
reported comparatively widely differing results when 
conducting gravimetric sulphur analyses. In any case, 
the method is not applicable to rapid routine testing 
and the choice in this particular field lies between the 
combustion and volumetric methods. 

The equipment recommended in Reports Nos. 2,037, 
January, 1939, and 2,099, January, 1944, published by 
the B.C.1.R.A., can be considered standard at the pre- 


(2) Starch Solution—0.5 per cent. starch in water. 

(3) Powdered Tin—200 mesh pure tin. 

The cotton wool plugs in prolong A should be 
previously dried at 105 to 110 deg. C. and stored’ 
in a warm place, as the least trace of moisture, e.g., 
handling with damp fingers, can cause low results. Into 
absorption vessel B place approximately 150/200 ml. 
of distilled*H,O, plus 5 ml. starch solution. Without 
introducing the sample, connect up the apparatus and 
pass through the rapid flow of oxygen, bubbling the 
exit gases through the absorbing solution by means of 
a gas diffuser. Carefully spot in the iodine solution 
until the solution turns a faint permanent blue. This 
blank can be as much as 1 ml. of iodine, depending 
on purity of distilled water and general cleanliness of 
train. 
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Before commencing the analysis proper transfer two 
separate 1 gm. portions of standard cast iron of known 
sulphur content to previously ignited combustion boats 
with dimensions preferably not exceeding 3 in. by 
3 in. by 34 in. deep (the use of small boats is im- 
portant as larger ones create cool spots in the fur- 
nace inhibiting rapid combustion). The boats should 
be unlined and free from sulphur. Into a third 
boat transfer 1 gm. of sample and cover each with 
approximately 0.3 gm. powdered tin 200 mesh. Trans- 
fer the boat containing the standard to the furnace 
tube, connect the oxygen supply, maintaining a steady 
rapid flow of approximately 2 litres per minute. As 
the sample burns copious evolution of oxides and other 
products of combustion can be observed collecting on 
the cotton wool in the prolong and the blue starch 
colour in the titrating vessel immediately fades. 

Commence titrating during evolution, maintaining 
the permanent starch iodine blue colour until the evolu- 
tion has practically ceased, then carefully spot in the 
iodine towards the end of the evolution, finishing with 
the same intensity of blue as at the commencement. 
Note burette readings and treat the second standard 
similarly, following this with the sample proper. The 
absorbing solution is not changed between estimations. 
Two standards at the commencement of each run are 
considered advisable, as the first estimation occasionally 
gives a low reading (approx. 0.005 per cent.). Convert 
ml. readings on the sample to per cent. sulphur, using 
the factor given by standard cast iron. With iodine of 
the strength given above, the factor is approximately 
unity. A cotton wool ball in the prolong is pre- 
ferably removed after three or four estimations and 
the tube brushed out with a steel wire brush after ten 
estimations or thereabouts. 

The Committee are well aware of the theoretical 
objections to the procedure, e.g., any sulphur trans- 
formed to SO, would not be recorded. However, under 
controlled conditions this does not appear to occur, 
and reproducible results accurate to +0.003 per cent. 
§ are easily obtained with semi-skilled operators. 
The end point is easy to interpret in either artificial or 
daylight and the use of expensive potentiometric titrat- 
ing devises rendered unnecessary for routine purposes. 
The time required for each combustion is 3 minutes. 
Over a long run an average of 5 minutes per sample 
can be maintained comfortably, this including weigh- 
ing, changing the wool filtérs and brushing out the tube. 

The main precautions to ensure success may be sum- 
marised as follows: dry and clean apparatus; adequate 
oxygen flow; adequate furnace temperature, small com- 
bustion boats; avoidance of heavy deposits: in com- 
bustion tube; combustion tubes and boats suitable for 
high temperature and free from sulphur; tongs, fingers, 
push rod, etc., to be free from sulphur compounds; 
frequent changes of cotton wool filters, which should 
be dry and not handled with the fingers, and lastly, 
oxygen should not be dried by passing through H,SO,, 
but by passing through a silica-gel tower. 

The Volumetric Method. This old established 
method with its many variations can still be considered 
sufficiently accurate for many purposes and the general 
procedure involved is sufficiently well known to warrant 
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omission in this Report. Several factors are, however, 
overlooked, particularly by junior chemists, to whose 
care the method is usually entrusted. Under standard- 
ised conditions, most alloy irons, particularly those 
containing the usual alloying elements nickel, chromium 
and molybdenum, do not yield the whole of the 
sulphur as H,S, and low results are invariably reported, 
unless standardised against standards of similar 
chemical composition. 


The form of sample has a bearing also on the 
amount of sulphur evolved as H,S, white irons yielding 
a less amount than grey irons of the same sulphur 
content, as the high combined carbon content of the 
former is conducive to the evolution of organic 
sulphur compounds which are not absorbed. Also it 
has been found that white iron drillings give a greater 
yield than white iron crushings and the degree of fine- 
ness of the crushings has an influence also on the final 
result. The age of the sample is of great importance; 
supposedly due to surface oxidation effects, drillings or 
crushings yield less sulphur as the sample ages, thus a 
freshly prepared standard is essential. Annealing in a 
reducing atmosphere immediately prior to analysis over- 
comes this difficulty to a great extent, but its complete 
efficiency is doubtful and cannot be considered in this 
Report on account of the time taken to perform this 
operation. Under the best conditions the process is not 
stoichiometric and the use of a standard involving an 
empirical factor is essential. 


From the foregoing it will be seen that for accurate 
results the process is comparatively worthless, unless 
certain precautions are observed and different standards 
employed, depending on the class of material to be 
analysed. In foundries producing a standard grade of 
iron one procedure worthy of consideration consists 
in the preparation of an accurately analysed sample, 
the sulphur of which has been determined gravimetri- 
cally, This sample is retained for use in the solid 
form and an empirical factor obtained on each fresh 
bottle of iodine which, if stored under ideal conditions, 
will retain its strength over long periods. The above 
procedure gives reasonably accurate results and vari- 
ations may be introduced with standards of differing 
alloy contents, such as are in regular production em- 
ate different empirical factors. With a convenient 
aboratory set up an evolution sulphur figure may 
usually be obtained in 15 to 20 minutes and it is now 
fairly common practice to use HC1 as the solvent and 
absorbing the H,S in 25 per cent. NaOH. 


Phosphorus 


The rapid estimation of phosphorus for routine con- 
trol purposes is very rarely necessary, provided the 
analysis of the materials comprising the charge is 
already known. Where such an estimation is required, 
a modified rapid volumetric method may be applied 
which gives results sufficiently accurate for control pur- 
poses, but the inherent weaknesses of the method make 
absolute accuracy very difficult, especially in the pre- 
sence of alloying elements. The method to be described 
may be completed under ideal conditions in 20/25 
minutes maximum, whilst the Germans claim a similar 
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volumetric procedure can be completed in 6} minutes. 

Dissolve a 0.25 gm. sample in a 250 ml. conical flask 
in 30 ml. hot HNO, (sp. gr. 1.20). The addition of 
2 or 3 spots of hydrogen peroxide assists in the solu- 
tion process. From a pipette, and whilst the solution 
is simmering, add dropwise KMnO, solution (1.5 per 
cent.) until a permanent brown precipitate is formed. 
Then spot in from a pipette sulphurous acid until the 
solution clears and boil for 1 minute. Cool a little; 
carefully add 20 ml. NH,OH (1-1) maintaining an 
éven swirl during this addition in order to dissolve 
any brown precipitate formed on the sides of the 
flask Adjust the temperature to approximately 
70 deg. C., then add 30 ml. of ammonium molyb- 


date solution.* Shake well for 2 minutes and 
filter through a fairly tight filter pad. Wash 
precipitate, using each wash from the original 


precipitation flask. The washes should preferably be 
of 10 to 15 ml. portions, and in the following sequence: 
two washes with cold 2 per cent. HNO, and five washes. 
with cold 2 per cent. KNO, (neutral to litmus). Test 
the final washings, which should be neutral to litmus. 
Suck the pad dry on a filter pump and transfer back 
to original precipitation flask, washing the funnel into 
a flask with cold H,O. Add 50 mil. H,O and dis- 
integrate the pad by shaking. Rinse down sides of 
flask and titrate in usual manner with standard NaOH 
and HNO,, which has been previously standardised, 
using a cast iron of known phosphorus content. 
Nickel 

The dimethylglyoxine precipitation is now regarded 
as the standard method for the estimation of nickel. 
It is, however, to be remembered that when pre- 
sent in large amounts, copper, and to a_ lesser 
degree cobalt, tend to be co-precipitated. A pro- 
nounced excess of NH,OH enhances the precipitation 
of copper. 


The following initial weight of sample should be 
taken as a guide:— 


| 
Nickel. Sample. 
Per cent. | Gm. 
0-1.5 1 
1.5-3.0 0.5 
3.0-5.0 | 0.25 


Weigh the sample into a 250 ml. conical flask, 
dissolve in 15 ml. concentrated HCl and oxidise with 
3 ml. concentrated HNO,. Concentrate to approxi- 
mately 10 ml., dilute to 50 ml. with hot 5 per cent. 


*Ammonium Molybdate Solution. Dissolve 100 gm. pure 
MoO, in 170 ml. NH,OH (sp. gr. 0.88). and 250 ml. H,O. 
Pour carefully into 1,250 ml. HNO, (sp. gr. 1.20), shaking 
during addition and keeping cool.” Allow to stand for a 
few days and filter into another bottle. Decant tho 
supernatent liquid immediately prior to use. 
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HCl, and filter off graphite through pad washing with 
a minimum amount of hot HCl (1-1) and hot H,0, 
collecting the filtrate in a 400 ml. conical beaker, 
Dilute the filtrate to approximately 150 to 200 ml, 
add-12 to 15 ml. of a 40 per cent. solution of tartaric 
or citric acid, then render faintly ammoniacal, adding 
1 or 2 ml. excess only. Adjust the temperature to 60 
to 70 deg. C., and precipitate nickel with 15 ml. of a 
1 per cent. solution of dimethylglyoxime in alcohol. 
Allow to settle for 3 to 5 mins. 

The next stage is dependent on the speed required. 
For maximum speed, but probably least accuracy, the 
precipitate is filtered through a pad filter, washed with 
hot water, and transferred to a silica capsule, after 
wrapping the pad and precipitate in a piece of damp 
ashless paper. The filter is then ignited in the muffle 
at bright red heat and the nickel weighed at NiO. Very 
little if any loss is experienced by volatilisation if the 
above precautions are observed. For maximum accu- 
racy the precipitate is preferably collected on a sintered 
glass crucible or tared paper or washed into tared 
platinum dish from filter paper, then dried at 110 deg, 
C. and weighed as the glyoxime complex containing 
20.32 per cent. Ni. The volumetric process may also 
be modified as a rapid method, but the detailed pro- 
cedure is rather more involved, and with alloy irons, 
particularly those containing chromium, special pre- 
cautions must be observed. 

Chromium 

There exist several well proved methods for the 
determination of chromium, these being volumetric 
methods, depending on final titration with a ferrous 
salt. The Committee are of the opinion that the 
well established Vignals method is still the most 
accurate, unless traces only are sought, when the 
diphenylcarbazide method is excellent. | However, a 
more rapid method than the former has been proved 
over a considerable period. This gives reasonably 
accurate results where rapid methods are warranted, 
and can be recommended for control purposes in 
cast iron analysis. 

Method 1.—Transfer 1 gm. of the sample to a 
750 ml. conical flask. Add 40 ml. of the following 
acid mixture:—H,O, 1,340 ml.; H,SO,, 250 ml; 
H,PO, (sp. gr. 1.75), 314 ml, and HNO,, 600 ml. 
Bring to boil, and after a few minutes add 20 ml. of 
NaF solution of 3.75 per cent. Boil vigorously for 
2 mins. Dilute to 250 to 300 ml. with hot H,O, bring 
to boil and add 10 ml. of 2 per cent. AgNO, solution, 
plus 30 ml. of 10 per cent. ammonium _persulphate 
solution... A pink colour, due to oxidation of Mn 
develops, then boil for 6 mins. Spot in 0.75 per 
cent. solution of oxalic acid until only a trace of 
pink colour remains. Add 5 ml. HCl (1-20) and boil 
until the pink colour is destroyed. Continue boiling for 
a further 5 to 6 mins. to expel chlorine. Cool the 
solutions, add a measured volume of standard ferrous 
ammonium sulphate from a burette until all the 
chromates are reduced and the solution assumes a 
green colour. Back titrate with standard potassium 


permanganate solution until a pink end point is 
Calculate per 


obtained which persists for one minute. 
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cent. chromium from the number of mls. of ferrous 
ammonium sulphate < equivalent chromium per ml. of 
standard solution. 
Std. KMnO, = 1.825 g.p.l. 
Std. ferrous ammonium sulphate = 22.64 g.p.l. 
1 cc. of above standard KMnO, = 0.10 per cent. 
Cr on a 1-gm. sample. 

Alternatively, potassium dichromate may be used 
instead of potassium permanganate for titrating, using 
a 0.2 per cent. aqueous solution of diphenylamine- 
sulphonate as an internal indicator. 

Method 2.—By this method Si, Cr and Ni may be 
determined on a single sample where the. amount is 
limited. Transfer 1 gm. of sample to a 250 ml. squat 
form beaker. Add 10 ml. H,O and 20 ml. of 70 per 
cent. perchloric acid. Heat gradually until solution is 
complete, then ‘continue heating until the solution 
fumes strongly. This is vital for accurate results. 
Continue heating at a rapid rate with the beaker 
covered until HClO, condenses on sides and the solu- 
tion is at a low bulk. Cool, dilute to 30 ml. with hot 
H,O and boil for 1 min. Cool to room temperature 
in running water, dilute to 300 ml. and titrate im- 
mediately with ferrous ammonium sulphate and KMnO, 
or K,Cr,O,;, as in Method (1). Record the Cr per- 
centage. The solution may then be filtered, washing 
the pad with hot HCl (1-1) and hot H,O, and the 
SiO, ignited and weighed in the usual way. Nickel 
may then be determined by taking all or an aliquot 
portion of the filtrate and determining the Ni content 
by the dimethylgloxime method. 


Molybdenum 
Rapid Colorimetric Method.—Solutions _ required 
are:—(1) NaCNS: 5 per cent. solution. (2) SnCl,: 


112 gm. SnCl, dissolved by gentle heating in 100 ml. 
concentrated HCl; cool; make up to 1,000 ml. (3) 
Butyl acetate: Saturate with NaCNS and SnCl, solu- 
tions by shaking in a separatory funnel; store in dark 
bottle. (4) Perchloric acid, 70 per cent. (5) Hydro- 
fluoric acid, A.R. 

Transfer a 0.1 gm. sample to a 250 ml. conical 
flask. Add 10 ml. 70 per cent. perchloric acid. If 
the material is high in Si or W add 2 ml. HF. Heat 
until evolution of heavy white fumes and fume for 
2 mins. Cool, dissolve the salts in approximately 
20 ml. hot H,O and cool to room _ temperature. 
Transfer to a separatory funnel, wash the sides of flask 
with 10 ml. NaCNS and add to the funnel; insert a 
stopper and shake. Next wash the sides of the flask 
with a 25 ml. SnCl, solution, add to the funnel and 
shake. The red colour of the Fe(CNS), fades and the 
orange colour of the Mo(CNS), develops. Add to 
the funnel 20 ml. butyl acetate, 10 ml. NaCNS, and 
25 ml. SnCl,. Insert the stopper and shake well. Allow 
layers to separate and run off the lower colourless 
layer. A second extraction with 10 ml. NaCNS and 
25 ml. SnCl, is advisable, but not essential. Run off 
the upper layer containing the Mo into an Eggertz 
or similar comparison apparatus, filtering through glass 
wool if necessary. Compare with a standard treated as 
above, diluting with butyl acetate until matched. 
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The amount of butyl acetate used for extraction may 
be varied to suit the amount of molybdenum present 
as roughly determined by preliminary visual examina- 
tion. For most rapid working a standard or a series 
of standards should be prepared initially. If care be 
taken in their preparation and the double éxtraction 
technique employed, they are semi-permanent, lasting 
from 3 to 6 weeks, according to storage condition, 
etc. The time for estimation is 30 to 35 mins. maxi- 
mum. All other chemical methods, whilst possibly 
more accurate, are too lengthy for routine rapid control 
purposes. 
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STRESS RELIEF OF GREY IRON 
CASTINGS 


At a recent meeting of the Lincoln section of the 
East Midlands branch of the Institute of British 
Foundrymen, Mr. P. A. Russell, B.Sc., presented his 
Paper on “The Heat-treatment of Grey Cast Iron 
for the Relief of Internal Stress.’ This was presented 
to the Birmingham Conference, and will shortly be 
published in the JourNAL. Mr. J. C. Hallamore was 
in the chair. The discussion which followed is 
readily understandable without reference to the Paper. 


Dr. WALTER said that annealing generally implied 
softening of a hard outer skin, and he wondered if 
stress relieving was associated with any structural 
change? Did repeated treatment at 600 deg. C. have 
any further effect and could the Author say whether 
vibration would accelerate stress relief? 

Mr. RUSSELL said that there had been no attempt 
to check surface hardness as the Brinell hardness had 
been taken on the cross section of the test pieces. As 
it is known that graphitisation can commence in the 
region of 475 deg. C. it is possible that carbon migra- 
tion and secondary graphitisation might give some 
softening on the surface. They had considered the pos- 
sibility of showing a similar mechanism in stress relief 
of castings as was found in the limiting creep stresses 
for steels at different temperatures. He hoped a com- 
petent research body such as the British Cast Iron 
Research Association would take up the academic 
aspect of explanation of the mechanism of stress relief. 
He had no information on the effect of vibration but 
thought it might well accelerate stress-relief. 


“ Weathering ” of Large Castings 

Dr. WALTER, discussing the “ weathering” of large 
castings to relieve casting strains, mentioned that at 
one foundry large flywheels were weathered for 2 years 
prior to machining and the foundrymen themselves 
said. that “ weathering’ was useless unless the period 
included some good frosts. He wondered if using a 
ring test piece would aid calculations as to the extent 
of the casting stresses residual in the casting? 

Tut AUuTHOR replied that Hurst had used ring gaps 
to calculate the stresses and found variable results. 

Mr. Hornpy remarked that green ‘sand, dry sand, 
and hot face moulds would necessarily give alterations 
in cooling rate, did this affect the internal stresses? 

Mr. RUSSELL said that no attempt had been made 
to relate different mould surfaces as the aim had been 
to deliberately create stresses and then to relieve them. 

Mr. HALLAMORE gave an instance of a similar casting 
to the test piece used by the Author but including a 
thin cored-out section. In this case the warping was 
in the opposite direction to that found by Mr. Russell 
and the thin section was repeatedly cracked. 

THe AUTHOR said that, first he was dealing exclu- 
sively with high duty irons of the BSS.786 ranges, and 
he could not make hard and fast rules to cover all 
the types of grey iron. The cracking of the thin 
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section, if not due to hard cores, might easily be traced 
to careless fettling, as he had frequently found to his 
cost! 

Mr. Horton said that the Author had stated that 
cooling rate was the influencing factor in the creation 
of internal stresses. During machining much of this 
strain was relieved, which seems to imply that the 
strain is in the skin of the casting. However, the 
difference in cooling rates of the skins of thick and 
thin sections would not be so very great. 

Dr. WALTER agreed that castings were always rough 
machined before “ weathering.” 

_Mr. RUSSELL said it was not definite that machining 
did remove residual stresses. 

Mr. Hornsy remarked that the columnar superficial 
crystals removed by machining would allow easy move- 
—_ of the equi-oxed internal crystals during stress- 
relief. 


Residual Stress 


Mr. KILLINGWorTH asked whether the cooling rate 
from the stress-relieving temperature had any effect on 
the condition of the casting? Had there been any 
atfempt to measure the residual-stress in the test-pieces? 

THe AUTHOR said that he had not investigated this 
aspect, but as no stress relief occurred up to 400 deg. 
C. he would consider that there would be no alteration 
in the condition of a casting irrespective of cooling 
rate from 400 deg. C. The calculations on ring test 
pieces gave very high results, but Benson had tested 
the extent of residual stress in the arms of a pulley, 
by cutting through until the internal stress broke the 
remaining section. He had obtained figures showing 
6} tons per sq. in. as cast, and 0.6 tons per sq. in. 
after stress relief. 

Dr. WALTER, proposing a vote of thanks to Mr. 
Russell, praised a Paper which had expounded a highly 
technical problem in language easily understood. He 
congratulated the Author on a successful research 
obviously conducted under the difficulties of war time. 
He assured Mr. Russell of a warm welcome to Lincoln 
at any future date. 

Mr. KILLINGWoRTH seconded the vote of thanks and 
said he was satisfied that the Author had explained 
the causes of distortion and this was half way to the 
prevention or cure of such troubles. 


FOUNDRY TRADES’ EQUIPMENT AND 
SUPPLIES ASSOCIATION 


After the general meeting of the Foundry Trades’ 
Equipment and Supplies Asociation, held recently (a 
report of which will be given in a future issue), there 
was a council meeting. As an outcome of this meeting 
the following appointments were made:—Mr. W. 


Rawlinson (J. W. Jackman & Company, Limited), pre- 
sident; and Mr. T. A. Hammersley, Marco Conveyor 
& Engineering Company, Limited), vice-president. As 
previously announced, Mr. W. Aske has been elected 
to the council, and Mr. A. C. Turner to the exhibition 
committee. 
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NOTES ON THE PROCESS OF GASEOUS 
MALLEABLISING WITH ESPECIAL REFERENCE TO 
THE USE OF STEAM 


By D. M. DOVEY, M.A.+ 


Detailed descriptions have already been published of 
the factors governing the malleablising of cast iron 
in the gaseous process * * * *, but the manner in 
which these factors influence both the heat-treatment 
cycle and the selection of a suitable atmosphere for 
commercial charges has not been described to the 
same extent. There are several atmospheres which 
would decarburise but not oxidise cast iron during the 
anneal and which are already used commercially in 
other types of heat-treatment; such atmospheres con- 
tain decarburants and, if these decarburants are re- 
generated, the parent atmosphere need be used, if at 
all, to provide only a sufficient quantity of gas to 
make up for leakage during the anneal or to provide 
a means of keeping the charge under a neutral atmo- 
sphere during the cooling cycle. A brief description 
will be given of the considerations which led to the 
selection of an annealing process and of the points 
of practical importance associated with it. 

An atmosphere suitable for malleablising must con- 
tain an adequate percentage of oxidising agents, e.g., 
carbon dioxide or water vapour, together with a per- 
centage of reducing agents, e.g., carbon monoxide and 
hydrogen sufficient to prevent oxidation of the iron 


occurring. The values of the ratios ;-—- 

_ (CO.] [H.0] 
which are decarburising and reducing to austenite at 
annealing temperatures lie between limits which are 
well known. It is, therefore, possible to state whether 
any gas atmosphere, of known analysis, will fulfil the 
required conditions since the concentrations of the con- 
stituent gases at the annealing temperature may be 
determined from the appropriate equilibrium constant. 
The following are examples of atmosphere which have 
been developed for other commercial applications and 
which may be produced so as to be suitable for the 
annealing of cast iron:— ; 

(1) Burnt fuel gas, e.g., town’s gas, producer gas. 

(2) Burnt hydrocarbons, e.g., propane. 

(3) “Charcoal gas.” 

(4) (a) Cracked and burnt ammonia, and (b) wet 
cracked ammonia. 


The use of town’s burnt gas is fully described else- 
where * * and an atmosphere of similar composi- 
tion may be produced by the controlled combustion 


and 


* A Paper read before the 43rd annual conference of the Institute 
of British Foundrymen, Birmingham, June, 1946. 


ww Research Laboratories, General Electric Company, Limited, 
emley. 


of propane. “Charcoal gas” is produced by the pas- 
sage of air or steam or both over charcoal maintained 
at a suitable temperature by external heating. Similar 
charges of castings to those described later have been 
satisfactorily malleablised in both burnt propane and 
“charcoal gas.” 

As annealing proceeds the oxidants present in the 
atmosphere are reduced by reaction with the carbon 
diffusing to the surface of the castings. A stationary 
atmosphere would therefore soon cease to be a de- 
carburising medium. In those laboratory experiments 
described in the literature the atmosphere was con- 
tinuously fed at sufficient speed to maintain the maxi- 
mum rate of removal of carbon, but it is to be expected 
that replacement of one of the decarburants in the 
malleablising atmosphere at a controlled speed would 
maintain this maximum rate equally well provided 
that adequate mixing and circulation of the gases were 
ensured. Thus the replenishment of the carbon dioxide 
or water vapour in the atmosphere should result in a 
satisfactory anneal, the rate of addition being such that 
the ratios of the gaseous constituents are maintained 
within the limits required; in other- words, the rate of 
decarburant addition is balanced against the rate of 
diffusion of carbon to the surface. Air may be used 
to maintain the carbon dioxide concentration whereas 
the introduction of steam will serve to maintain both 
the carbon dioxide and water-vapour concentrations. 


Steam Addition to Furnace Atmosphere 


Admission of steam to the furnace during the anneal 
results in the production of a gaseous mixture which 
consists mainly of carbon monoxide, carbon dioxide, 
hydrogen and water-vapour, and which is nitrogen- 
free. It may be shown that such a mixture may con- 
tain up te approximately 40 per cent. of decar- 
burants without oxidation of the iron occurring. 
Atmospheres produced by combustion of fuel gas or 
hydrocarbon usually contain up to 10 per cent. approxi- 
mately. These figures give some comparison of the 
relative decarburising power of the two types of 
atmosphere. 

The most economical method of gas recirculation is 
obviously that wherein the fan is situated within the 
furnace chamber. It is possible to recirculate the gas 


external to the furnace, but the heat loss incurred 
outweighs any advantages of this method, especially ~ 
where a high flow of gas is required. However, it 
was shown on a laboratory scale that it was possible 
to carry out annealing in gas that was recirculated 
externally without continuous gas analysis being essen- 
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Process of Gaseous Malleablising 


tial for control of the process; steam was admitted to 
the furnace chamber at a rate in fixed proportion to 
the recirculation velocity, and the outgoing gas stream 
was then condensed to room-temperature humidity. 


Regeneration Process Used 


The type of regeneration process described is best 
carried out in an efficiently sealed furnace, since 
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This volume corresponded to a total weight of about 
3 cwt. of 4-in. thick conduit fittings. Circulation of 
the atmosphere was effected by a fan situated beneath 
the baskets and steam admissions were made through 
a pipe running inside the gas vent at the top of the 
furnace chamber. The material treated was of two 
types, i.e., conduit fittings of 4+ in. section approxi- 
mately and small castings of about 7 in. maximum 
section. In both cases the following sequence occurred, 
During the heating-up period frequent analyses of the 
furnace atmosphere, which was originally air, were 


Curve 1. Conduit Fittings of approx. 


4 in. section. Satisfactory 


Curve 2. Castings of J; in. maximum 
section. 

Curve 3. Castings of ,'; in. maximum section, showing 
result of under-feeding in early stages. Zero time 


treatment, 


indicates the approximate point at which the 
charge reached maximum temperature. 


RATE OF ADDITION OF STEAM PER UNIT WEIGHT OF CASTINGS 


Y 
™~, 


=, 


7 8 9 10 12 13 14 1S 16 


TIME IN HOURS 


Fic. 1——OptimuM RATE OF STEAM ADDITION FOR VARIOUS TYPES OF CASTINGS. 


“make-up” gas additions may thus be reduced or 
eliminated entirely during the anneal. The furnace 
chamber used was sand-sealed and no addition other 
than that of steam was made during heating-up or 
while holding the charge at temperature. Burnt town’s 
gas was admitted during part of the cooling stages in 
order to preserve the surface of the material. 

The charge was contained in three nickel-chrome 
baskets with grid bases, one’ above the other, each 
basket having a capacity of approximately 14 cub. ft. 


made. In the early stages oxidation of the iron took 
place and the oxide thus formed was later reduced 
by the carbon diffusing to the surface as the charge 
came up to temperature. The total percentage of 


both carbon monoxide and dioxide increased up to 
a certain stage, presumably until all the oxide had been 
removed, and then the carbon monoxide increased 
at the expense of the dioxide ‘as further quantities of 
carbon diffused to the surface of the castings, i.e., 
the analyses of carbon monoxide and dioxide indicated 
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that the system had changed from CO-CO,-FeO to 
CO-CO,-sat. austenite. At this point additions of 
steam were made at a controlled rate and this rate 
was adjusted as the annealing proceeded, so that a suit- 
able atmosphere should be maintained as indicated 
by analysis. A maximum temperature of 1,025 deg. C. 
was reached during the anneal. 
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was determined from the experience gained in previous 
,anneals as to what constituted a satisfactory treatment. 
All charges were allowed to cool in the furnace. 


For 
a fixed weight of charge and heating-cycle there is an 
curve 

(Fig. 1) indicates the variation with time in the rate 
of addition per cwt. of the conduit fittings throughout 


Fic. 2-—SHOWS PEARLITIC MICROSTRUCTURE RESULTING PROM A SATISFACTORY 
ANNEAL. 


Optimum Conditions Established 
It was found that the rate of steam addition neces- 
sary to maintain the correct atmosphere rose to a peak 
value and then fell away fairly rapidly for both types 
of castings treated. The time at which the addition of 
steam was discontinued and the furnace switched off 


x50. 


a satisfactory anneal. Curve 2 (Fig. 1) is a compar- 
able graph for the thinner castings. These graphs 
illustrate the dependence of the maximum rate of 
addition per cwt. of castings upon the average thick- 
ness of the work, i.e., upon the total surface area, 
and it will be seen that the maxima are in the ratio 


Fic. 3.—SHOWS PRESENCE OF GRAPRITE NODULES INDICATING INSUFFICIENT 
DECARBURISATION, 
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Process of Gaseous Malleablising 


of approximately 2: 1. Furthermore, the slow but 
persistent diffusion of carbon in the later Stages of the 
anneal of the thicker castings may be compared with 


Fic. 5.—MICROSTRUCTURE OF 


FOUNDRY TRADE JOURNAL 


TUBE FITTINGS FROM A NORMAL 
TREATMENT. X20. 


AUGUST |, 1946 


the rapid falling-away during the end-stages of the 
thinner castings. Obviously, the annealing of thin. 
section castings requires more criticat control both of 
the steam addition rate and of the time of anneal. 
Curve 3 represents the rate of addition of steam 
to an experimental charge of small castings and shows 
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that under-feeding during the initial stages of the 
anneal results in steam additions being necessary 
approximately eight hours after the charge had reached 
the control temperature. 
explained if it be assumed that the slow initial rate 
of carbon removal resulted in some graphitisation 
within the castings; the “tail” of the curve would 
then arise from the slow re-solution of the graphite. 

It is worth noting that the same type of graphite- 
containing structure had been obtained in other ex- 
perimental heats wherein a charge of the smaller cast- 
ings had been treated in an insufficient constant flow of 
burnt propane. In these tests two charges of castings 
were subjected to a flow of gas for a given time at the 
annealing temperature; in the one case the fan was 
running, whereas in the other there was no recircula- 
tion. Without the fan there was observed an increase 
in the amount of graphite present in the castings as the 
sampling points were taken nearer to the bottom of the 
charge (i.e., nearer to the gas exit), due presumably 
to the progressive weakening of the gas as it passed 
over the castings. The use of the fan removed this 
gradation, although the castings were under-annealed, 
and, as far as could be assessed, the total amount of 
carbon removed in both treatments was roughly the 
same. 

Microstructures 

Figs. 2 and 3 are representative micro-sections of 
the thickest part of castings treated under conditions 
illustrated by curves 2 and 3 respectively. Fig. 2 
shows the pearlitic microstructure resulting from a 
satisfactory treatment; some hundreds of castings from 
many sampling points in this batch were tested and no 
failure under bend occurred. Fig. 3 shows the graphite 
nodules which result from insufficient decarburisation 
in the early stages of the anneal. Figs. 4 and 5 
serve to compare the graphitic with the more pearlitic 
type of structure of conduit material resulting from a 
normal ore treatment and from a nermal steam- 
anneal, respectively. The charge from which the 
latter specimen was taken was satisfactorily annealed 
under the treatment shown in curve 1, Fig. 1. The 
curves given illustrate very forcibly the difference in 
both the rate and the period of decarburising re- 
quired for the two types of castings. It is not difficult 
to see why the treatment of castings of varying thick- 
nesses in ore calls for some degree of skill on the 
part of the annealer. The closeness of control which 
may be achieved in the gaseous process should guar- 
antee a uniform and satisfactory anneal. 


Conclusions 


The information gained from these and similar 
treatments gives a fairly clear picture of the noteworthy 
factors relating to commercial gaseous annealing:— 

(1) It is desirable to segregate castings into charges 
lyiug within a certain range of thickness. 

(2) An increase in the weight of charge treated will 
result in a slower heating-up time and hence in a 
flatter peak in the decarburant addition curve. 

(3) The rate of decarburant addition required is a 
measure of the progress of the anneal. 
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(4) The fan must be such as to give a rapid sweep 
of gas over the castings in order to ensure that carbon 
may be removed as quickly as possible and also to 
prevent the formation of gas “ pockets.” No evidence 
of “ pocketing’ has been observed in the charges 
treated with steam. Furthermore, rapid gas circula- 
tion promotes temperature uniformity. 

(5) Failure to attain the maximum rate of decar- 
burant addition during the early stages results in a 
lengthening of the annealing time; this factor increases 
in importance as the thickness of the castings decreases. 
It can be seen that if a charge is starved of decarburant 
during the heating-up period then it is possible for 
some parts of the charge to receive different treatment 
from others since those castings which reach tempera- 
ture more slowly may not suffer to the same extent as 
those which reach temperature more rapidly. 

(6) Good temperature distribution ensures uniform 
treatment. A persistent temperature variation results 
in the charge being held at temperature sufficiently 
long to treat the colder castings satisfactorily. . 

(7) The permissible stacking-height depends upon the 
shape and thickness of the castings; for example, some 
conduit fittings could only be stacked to a depth of 
9 in., others could be stacked to about 14 in. 

Composition of Material—{a) Small castings: TC, 
3.24; Si, 0.5; Mn, 0.16; S, 0.24; and P, 0.07 per cent. 
(b) Conduit fittings: TC, 2.97; Si, 0.9; Mn, 0.20; S, 0.21: 
and P, 0.05 per cent. 
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THE OFFICES OF THE Crucible and High Speed Steel 
Conference and the Crucible and Tool Steel Associa- 
tion are now at Corn Exchange Buildings, Sheaf Street, 
Sheffield, 2. 


PIG-IRON AND STEEL PRODUCTION 
IN GREAT BRITAIN 


The following particulars relating to pig-iron and 
steel producfion in Great Britain have been extracted 
from the Statistical Bulletin for June 1946 issued 
by the British Iron and Steel Federation. Table I 
gives the production of pig-iron and ferro-alloys in 
May, with the number of furnaces in blast at the 
end of the month; Table II, production of steel ingots 
and castings in May and Table III deliveries of alloy 
and non-alloy finished steel. Table IV summarises the 
activities of the steel industry as a whole during the 
six months ended May, 1946. 


TABLE I.—Production of Pig-iron and Blast-furnace Ferro-alloys 
(Thousands of tons.) _ 


Fur- Weekly average production, May, 
paces 1946. 
blast, | Hema- io | Foun-} | Ferro- 
tite. | Basic. dry. alloys. Total. 
Derby, _Leics., | 
Notts., Nor- | 
thants. and | | 
Essex .. 22 — | 15.8] 15.6] 1.0} — 32.4 
Lancs. (excl. | | | 


N.W. Coast), | | | 


Denbigh, Flints.| | 
and Ches. = | — | 5.3) — | — | | 

| 

| 


Yorkshire (incl. | 
Sheffield, excl. 
N.E. Coast) ..| J 


Lincolnshire 13 | 21.8 21.8 
North-East Coas | 26 | 5.5 | 29.2 0.4 — 1.6 36.7 
Scotland .. 0.6 9.0 2.0 11.6 
Staffs., Shrops., | 
ores. and | } 
Warwick — 5.8; 1.3); — 
S. Wales and | | | 
Monmouthshire! 7 | 2.8] 18.2| — | - — | 21.0 
North-West Coast | 6 — | 09} — 14.2 
| | — 
Total ..| 97 | 22.2 |105.1 | 20.2 | 1.0| 2.7 | 151.2 
| 
April, 1946 --| 100 22.1 {106.0 | 16.3 | 1.0 3.3 | 148.7 
May, 1945 ca 20.0 | 87.1 | 17.9 | 1.2 2.0 | 128.2 
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TABLE III.—Deliveries of Alloy and Non-alloy Finished Steel, 
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(Thousands of tons.) 


Weekly average. 


Product. 


| 
| 


| 1945. } 1946. 
1944. 1945. —____ 
April. 
| May. April. May. 
Heavy rails and 
sleepers’ .. ae 6.5 | 7.1 6.4 11.3 10.9 
Heavy and medium | 
lates 26.4 24.8 32.3 32.8 
Plates—alloy 1.9 1.3 0. 0.3 
Other heavy steel 
products .. --| 38.2 33.1 34.0 30.6 33.4 
Light rolled products ' 
(excl. wire rods and 
alloy steel bars) 46.2 41.9 37.4 46.1 53.5 
Ferro-concrete bars . . 2.1 1.8 1.9 3.8 4.1 
Cold rolled strip (excl. 
alloy) i aie 4.2 4.0 4.1 4.0 4.2 
Bright steel bars (excl. 
alloy ae si 4.9 3.9 3.9 4.0 4.8 
Sheets, coated and 
uncoated (excl. 
alloy) 20.2 19.8 20.6 24.0 
Tin, terne and black 
plate 5a -.| 10.0 9.5 8.8 9.6 | 10.2 
Tubes, pipes and fit- 
tings 11.2 10.2 13.6 14.9 
Steel wire (excl. alloy) 12.2 10.2 9.8 10.7 | 12.5 
Alloy bars, sheets, 
stripand wire... 5.6 3.0 2.9 2.5 3.0 
Steel tyres, wheels 
and axles .. os 2.6 2.5 2.0 3.3 3.5 
Steel forgings 10.9 7.5 7.3 6.7 6.4 
Steel castings 6.8 5.0 5.4 3.1 3.6 
Total production* ..| 217.0 188.4 180.0 201.4 222.1 
Less Intra-industry 
conversion ..| 24.5 17.8 15.5 16.8 18.7 
Total .. + ..| 192.5 170.6 164.5 184.6 203.4 
Adda Deliveries of im- 
ported finished steel 5.0 1.0 0.5 —_ _ 
Total deliveries of 
finished steel 197.5 171.6 165.0 184.6 203.4 


* Includes finished steel produced in the U.K. from imported ingots 


and semi-finished steel. 


ee TABLE II. Production of Steel Ingots and Castings. (Thousands of tons.) 
| 


Weekly average production, May, 1946. 


ad Including alloy. 
(Continued at foot of next page.) 


| 
District. | Open-hearth. | Total.* Total 
| B r.| Electric. | All other. ——— —| ingots and 
| Acid. Basic. Ingots. , Castings. | castings. 
(Basic) 
Derby, Leics., Notts., Northants. and Essex ..| oo — 9.8 1.0 0.3 10.7 0.4 3.2 
Lancs. (excl. N.W. Coast), Denbigh, Flints. 
and Ches. .. “A an sys 0.9 19.8 _— 0.4 0.3 20.6 0.8 21.4 
Yorkshire (excl. N.E. Coast and Sheffield) 
Lincolnshire . . 24.7 0.1 24.6 02 24.8 
North-East Coast ne 3.4 47 9 06 0.3 51.1 1.1 52.2 
Scotland 5.1 31.3 0.5 0.6 36.2 1.3 37.5 
Staffs., Shrops., Worcs. and Warwick 0.2 13.3 mar ) 0.5 0.7 13.6 i. 14.7 
(Basic 
S. Wales and Monmouthshire 7.2 42.0 5.8 0.6 0.1 55.5 0.2 55.7 
Sheffield mad 9.7 | 21.2 5.7 0.6 35.5 1.7 37. 
(Acid) 
North-West Coast .. 0.1 3.0 4.1 72 0.1 7.2 
Total .. os 26.6 203.2 19.7 3.0 254.9 6.9 261.8 
April, 1946 .. 24.3 | 199.8 17.6 7.7 2.7 246.3 5.8 252.1 
May,1945 .. 20.3 | 160.7 14.6 10.1 5. 200.9 9.9 210.8 
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NEWS IN BRIEF 


TuBE INVESTMENTS, LIMITED, announce that the name 
of British Tube Mills (Export), Limited, the export sales 
organisation of the group’s tube-producing companies, 
has been changed to T.I. (Export), Limited. 

MARSHALL, SONS & COMPANY, LIMITED, manufac- 
turers of steam engines, boilers, etc., are to take over an 
Admiralty factory at Crook, Co. Durham, additional 
labour being unavailable at Gainsborough, Lincs, where 
the company now have a factory. 


IRON AND STEEL AND MANUFACTURES were imported 
by Eire in the first quarter of the year to a value of 
£798,843, as compared with £297,014 for the corre- 
sponding period of 1945. The March figure was 
£275,068, against £112,007. Among the individual items 


» for the three months were :—Cast iron, £18,726, against 
) £9,157; pig-iron, £17,229, against £7,310; wrought iron 


or steel pipes, etc., £46,339, against £8,497. 


NATIONAL RESEARCH CORPORATION, Boston, 15, Mas- 
sachusetts, is now prepared to supply limited quantities 


) of gas-free metals for experimental work. Metals and 
> alloys which lend themselves to vacuum melting can 


be furnished in ingot form after melting at pressures 


' in the range 10-5 to 10-- mm. Hg. For more detailed 
information, 


write c/o Vacuum Metals Division, 


National Research Corporation, 100, Brookline Avenue, 


' Boston, 15, Massachusetts, U.S.A. 


THE ANNUAL REPORT for 1945 of the Steel Corpora- 


: tion of Bengal, Limited, reveals a net profit of 


Rs. 27,07,691. Payment of a final dividend of 8 annas 


' per share, free of Indian income tax, is recommended, 


making 14 annas per share for the year, the same as 
for last year. The balance to be carried forward is 
Rs. 3,39,909. Ingot output during 1945 at 2,53,000 
tons, was the highest yet attained, and compares with 
2,35,000 tons in 1944 and 2,20,000 tons in,1943. With 
the introduction of the Bessemer converters, it is hoped 
that production will show a further substantial rise 
during the current year. The total of saleable steel pro- 
— in 1945 was 1,97,151 tons, against 2,08,181 tons 
in 1944. 

STATING THAT THE COMPANY had a large number of 
orders on their books for a great variety of machines 
from home and from overseas markets, Mr. Walford 
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H. Turner, chairman of W. & T. Avery, Limited, of 


' Birmingham, in his statement accompanying the annual 


report, says that they had, therefore, had to plan how 
to meet increased requirements. First of all they had 
to deal with the reconversion of their factories, princi- 
pally Soho Foundry and the Bristol works, from produc- 
tion of guns and aircraft components to the production 
of the commodities of peace. At Soho Foundry they 
were also faced with difficulties arising from the fact 
that that factory was twice severely damaged by enemy 
action. The capacity of the company’s existing works 
was not sufficient if they were to supply the needs of 
their customers in, reasonable measure. It was not 
practicable to make extensive building additions to 
Soho Foundry, nor was there the additional labour 
available in that vicinity if they could do so. They 
had, therefore, followed the Government’s policy of 
taking the work to the worker. They had been allo- 
cated a modern factory belonging to the Government 
at Sherburn-in-Elmet, Yorks. It was their intention to 
house within these buildings a light semi-mechanised 
foundry, machine shops and other facilities for the 
production of various types of scales and weighing 
machines. 


DIRECTORATE OF VICKERS GROUP 


The following changes in the directorate of the 
Vickers group have been announced:— 

Lt.-General Sir Ronald Weeks is appointed deputy- 
chairman of Vickers, Limited, with effect from 
August 1, and chairman of the English Steel Corpora- 
tion, Limited, as from July 17. Sir Frederick Yapp 
relinquished his office of managing director of Vickers 
on July 31, but retains his seat on the board of that 
company. He retired on the same date from the 
boards of Vickers-Armstrongs, Limited (chairman), and 
the English Steel Corporation, Limited. Comm. Sir 
Robert Micklem is appointed chairman of Vickers- 
Armstrongs, with effect from August 1, retaining the 
office of managing director (engineering works and 
shipyards). ‘Major H. R. Kilner is appointed deputy- 
chairman of Vickers-Armstrongs as from August 1, 
continuing as managing director (aviation). Sir 
Alexander Dunbar retired from the boards of the 
English Steel Corporation and Vickers-Armstrongs on 
July 31. . 


TABLE IV. 


PIG-IRON AND STEEL PRODUCTION IN GREAT BRITAIN (Continued from previous page.) 
General Summary of Pig-iron and Steel Industry. (Weekly average in thousands of tons.) 


Iron-ore 


Imported ore 
output. 


consumed. 


Output of 
pig-iron and 
ferro-alloys. 


Out put of 
steel ingots 
and castings. 


Deliveries of 
finished 


Steel 
stocks held 
by producers. t 


1946—January 
February 
March .. 
April .. 
May 


046 
|_| 
el, 
lay, 
0.9 
2.8 
0.3 
3.4 
3.5 
11 
4.2 
| 
4.0 
0.2 
4.9 
2.5 
3.5 
3.6 
2.1 
34 
ngots 
— 
tal 
s and 
ings. » 
: 
297 6 129.5 233.5 141.7 197.5 2,171.0 
1945 272.5 136.7 227.3 138.5 171.6 1,683.9 
1945—December .. 231.4 145.5 221.5 131.9 164.2 1,189.7 
J Le oa 245.3 143.6 228.8 134.8 173.4 1,223.9 
256.1 146.1 247.2 146.7 186.0 1,197.8 
256.4 147.3 255.7 155.2 200.6 1,173.9 
243.5 148.7 252.1 152.4 184.6 1,129. 
244.9 151.2 261.8 158.2 203.4 1,147.9 
"Tneluding alloy. + Stocks at the beginning of the years and months shown. { Revised. = 
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PERSONAL 


Mr. EDWARD BaARFORD has resigned and Mkr. 
J. G. W. PaRLYN has retired from the board of Ruston 
& Hornsby, Limited. 


Mr. C. B. Cow.ey has been appointed a director of 
Henry Meadows, Limited, engine and gear box manu- 
facturers, of Wolverhampton. 


Mr. J. N. DERBYSHIRE and Mr. G. S. BLACKBURN 
have been appointed directors of the Bentley Engi- 
neering Company, Limited, Leicester. 


LorD LLoyp has joined the board of Horseley Bridge 
& Thomas Piggott, Limited, constructional engineers 
and bridge builders, of Tipton, Staffs. 


Mr. P. N. BANERJEE has been appointed a director 
of the Steel Corporation of Bengal, Limited, in place 
of Mr. B. F. Petre, who has resigned. 


Mr. VIVIAN GERSTENBERG has been appointed a 
director of Hudson & Wright, Limited, manufacturers 
of seamless brass and copper tubes, of Birmingham. 


Mr. J. MCGOVERN has been appointed deputy chair- 
man of the Furness Shipbuilding Company, Limited. 
He is succeeded as managing director by Mr. R. 
BOARDMAN. 


Dr. EDWIN Grecory, chief metallurgist to Edgar 
Allen & Company, Limited, Imperial Steel Works, 
Sheffield, has been elected president of the Institution 
of Engineering Inspection. 


Mr. GEORGE GILBERT IBBOTSON, general manager of 
the heavy construction division, ironworks branch, of 
Newton Chambers & Company, Limited, has been 
appointed a local director of the company. 


MAjoR FRANK Dyson, who has been mentioned in 
dispatches for distinguished service in the Méediter- 
ranean theatre of war, is works manager to R. & A. 
Main, Limited, gas engineers and ironfounders, of 
Falkirk. 

Mr. V. Z. DE FERRANTI has been elected president 
of the Institution of Electrical Engineers for the ensu- 
ing year. Mr. J. HACKING, MR. T. GRAEME N. 
HALDANE, and Pror. E. B. MOULLIN have been elected 
vice-presidents. 


Cot. R. G. Dawson has resigned from the board of 
Metal Industries, Limited, on taking up ‘permanent 
residence abroad. Mr. T. M‘KEnziE, who is managing 
director of Metal Industries (Salvage), Limited, has 
been appointed to fill the vacancy. 

Mr. R. PEDDIE has been appointed to succeed in 
October Mr. R. GRESHAM COOKE as secretary of the 
United Steel Companies, Limited. Mr. Cooke, who 
has occupied the position since 1939, has now been 
appointed director of the Society of Motor Manufac- 
turers and Traders. 


Mr. T. MAKEMSON, M.B.E., Director of Iron Cast- 
ings, Iron and Steel Control, has been released by 
the Ministry of Supply, and is returning to his post 
as secretary of the Institute of British Foundrymen. 
He will, however, continue to act as honorary adviser 
on iron castings to the Ministry. 
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Mr. JoHN Morrat, an employee of the Carron 
Company, has received a presentation from the Andrey 
Carnegie Trust for attempting to rescue a fellow 
worker from being gassed. Mr. A. C. Bernard, manag. 
ing director of the company, who made the presentation, 
said the accident occurred on April 7, when one man 
lost his life despite the brave effort made by Mr. Moffat 
to save him. When Mr. Moffat was attempting to carry 
out the rescue at the top of No. 9 blast furnace he 
exposed himself to considerable danger. 


Dr. WILLIAM GRIFFITHS, chairman and managing 
director of the Mond Nickel Company, Limited, was 
among those knighted by the King at an investiture 
held last week. This honour, which ‘was announced 
in the Birthday Honours List, was conferred for 
public services rendered by Sir William, and in par- 
ticular for. his valuable work on metallurgical prob- 
lems during the war. Sir William’s association with 
the Mond Nickel Company began in 1926, and from 
1928 to 1945, as manager of the research and develop- 
ment department, he was responsible for the develop- 
ment of many new uses for nickel. He became chair- 
man and managing director of the company in 1945, 
and in the same year was appointed a vice-president, 
in charge of operations in Great Britain and of Euro- 
pean activities, of the International Nickel Company of 
Canada. Limited. 


Mr. M. W. TuRING has been appointed head of the 
Physics Department of the British Iron and Steel Re- 
search Association. Mr. Thring has been with the 
British Coal Utilisation Research Association since the 
days when it grew out of the research department of 
the Combustion Appliance Makers’ Association. For 
the last few years he has been in charge of the furnace 
research section and combustion research laboratories, 
and for the last 18 months he and a large part of his 
team have been engaged on a co-operative research 
with Dr. J. H. Chesters and the United Steel Com- 
panies, Limited, into the study of flames in furnaces. 
The down-jet method of combustion and the use of 
Radon for studying gas flow in furnaces were originated 
by this teom, and Mr. Thring has also written some 
rather more theoretical Papers on the laws governing 
energy flow in heating appliances, starting to form a 
link between Gibbsian thermostatics and industrial 
thermodynamics. 


IRONFOUNDRY PRODUCTION 


The Bulletin of the C.F.A. reports the following 
weekly average productions of iron castings for the 
first four months of this year. 

They are:—January, 39,300 tons. 

February, 46,400 tons. 
March, 42,700 tons. 
April, 39,100 tons, 

These figures represent actual deliveries. The actual 
production of iron castings for the first three months 
of this year was 550,000 tons—a creditable increase. 
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LIMITED 
NGHAM 


g REFINED PIG IRON 


Manufactured to guaranteed 
analyses in seven standard 
grades. Also obtainable to 
individual specification 


THE I7-TON CASTING ILLUSTRATED Is 
ONE OF A SERIES MADE IN A STANTON 
FOUNDRY FROM STANTON. DALE IRON 


2. Pouring the metal 
3, Finished casting"in transit.” 
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COMPANY RESULTS 


(Figures for previous year in brackets.) 


Davy & United Engineering Company—Dividend of 
74% (same). 


Greenwood & Batley—Final 
making 15% (same). 


Newton Bros. (Derby)—Dividend of 174% (same), 
plus special bonus of 74% (nil). 


Wellman Smith Owen Engineering Corporation— 
Final dividend of 74%, making 124% (same). 


Incandescent Heat Company—Net profit for 1945, 
£9,288 (£7,493); dividend of 5% (same); forward, 
£15,646 (£10,116). 


Geo. W. King—Net profit for 1945, after taxation, 
£23,351 (£21,622); dividend of 124% (same); forward, 
£15,389 (£13,288). 


Hick, Hargreaves & Company—Net profit, £42,899 
(£38,571); final dividend of 8%, making 10% (same); 
forward, £7,798 (£4,298). 

H. J. Baldwin & Company—Profit for the year ended 
March 31, £26,327 (£21,517); dividend of 20% (10%); 
forward, £21,173 (£20,112). 


Smethwick Drop Forgings—Consideration of a final 
dividend has been deferred until September, when the 
accounts should be available. 


Crossley-Premier Engines—Net profit for the year 
ended April 30, £41,773 (£18,615); dividend of 25% 
(10%); forward, £22,942 (£10,188). 


Watford Electric & Manufacturing Company—Net 
profit for 1945, £25,198 (£49,924); dividend of 15% 
(same); forward, £33,898 (£25,470). 


Electric Construction Company—Net profit for the 
year ended March 31, £89,990 (£86,488); dividend of 
124% (same); forward, £40,339 (£40,149). 


Crossley Bros.—Net profit for the year ended 
April 30, £42,026 (£35,872); deferred ordinary dividend 
of 124% (10%); forward, £45,447 (£43,908). 


Darlington & Simpson Rolling Mills—Net profit for 
the year ended March 31, after tax, £19,266 (£27,617); 
dividend of 5% (same); forward, £19,419 (£16,203). 


Sheffield Stecl Products—Trading profit for the year 
ended March 31, £63,077 (£81,054, after provision for 


taxation); dividend of 74% (same); forward, £26,698 
(£26,513). 


Masson, Scott & Company—Net profit for the year 
ended March 31, £5,284 (£5,055); dividend of ¥50, 


(same) and bonus of 119 il); f 
(£4,598). 4% (nil); forward 72 


Edgar Allen & Company—Net profit for the year 

‘ 3 ; dividend of 124%, (same): forward, 


dividend of 10%, 
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Dawnays—Trading profit for the year ended March 
31, £98,265 (£70,733); net profit, £47,135 (£32,511); final 
dividend of 124%, making 20% (same), plus bonus of 
5% (nil); forward, £206,163 (£192,987). 


Monks, Hall & Company—Net profit for the year 
ended March 30, after tax, E.P.T. repayment, deprecia- 
tion, etc., £77,938 (£57,800); final dividend of 3s, 
per share (same), making 59s. (42s.); forward, £2,630 
(£2,274). 

Mint, Birmingham—Profit for the year ended 
March 31, after writing off £6,759 for depreciation and 
providing for taxation, but including balance brought 
in, £19,357 (£22,157); dividend of 10% (same); forward, 
£11,717 (£10,157). 

Mellowes & Company—Profit for 1945, £83,536 
(£158,418); tax reserve, £36,000 (£97,500); war con- 
tingencies, nil (£15,000); reserve for equalisation of 
dividend, £15,000 (£10,000); final dividend of 10% and 
bonus of 10%, making 30% (same); forward, £7,241 
(£4,748). 

Morgan Crucible Company—Trading profit for the 
year ended March 31, including profits of subsidiary 
companies, after depreciation, £388,291 (£488,391); 
ordinary dividend, £129,479; written off trade invest- 
ment, nil (£147,000); taxation, £251,100 (£274,757); 
to general reserve, £150,000 (nil); forward, £88,042 
(£1,378). 

John Thompson Engineering Company—Trading 
profit for 1945, £38,767 (£12,650); deferred repairs, 
£10,000 (£4,000); depreciation, £9,722 (£9,422): staff 
pensions, £2,742 (£3,242); dividend of 174% (same) 
and special bonus of 5% (same), and a similar dividend 
and bonus on 258,022 additional ordinary shares; 
general reserve, £35,000 (same); dividend reserve, 
£15,000 (same); forward, £57,049 (£57,302). 


A THREATENED STRIKE of men employed on private 
enterprise work in the foundry at Rosyth Dockyard 
has been averted by an award of increased wages 
originally claimed by the men in February. 


ARTICLES OF A KIND used in the preparation or serv- 
ing of food and drink made of hollow-ware of iron 
or steel (whether enamelled or not), aluminium, mag- 
nesium, copper or brass, are now exempt from pur- 
chase tax. 


RANSOMES, SIMS & JEFFERIES, LIMITED, engineers 
and ironfounders, of Ipswich, have decided to issue 
forthwith 250,000 ordinary shares of £1 each and to 
offer these shares to holders of ordinary stock regis- 
tered on July 16 for ‘subscription at 32s. per share. 
in the proportion of one new ordinary share for every 
£2 of ordinary stock held at that date. 


JoHN HETHERINGTON (HOLDINGS), LimITED, textile 
machinists, at the second attempt and after taking a 
card vote of proxies, have now obtained approval for 
their capital reorganisation scheme involving reduction 
of capital by £678,332. The second meeting was called 
because it was discovered that the necessary quorum 
was not: present at the previous meeting. 
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Holman 
Rotogrinds 


Surface Type 


Makes light work of fettling large 
astings, smoothing off welds, rails 
girders, etc., and finishing stone or 
oncrete. 
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Radial Type 


The multi-purpose tool for grinding, 
polishing, cleaning, buffing, paint 
and scale-removal, etc. Compact, 
light and efficient. 


BROS. LTD. 


CAMBORNE - - - ENGLAND 


Telephone: - - Camborne 2275 
Grams: -  -Airdrill, Camborne 


London Office : 
BROAD STREET HOUSE, E.C.2. 
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Raw Material Markets 
IRON AND STEEL - 


Under the now well-tried system of controlled distri- 
bution, the foundries are obtaining sufficient pig-iron 
for their present needs, but there is no surplus output 
either for stocks or for export. How the foundries are 
to obtain the extra pig-iron to increase their output of 
light castings, as they will be required to do when the 
housing drive gathers momentum, is still an unanswered 
query. A few sales of refined iron for export are re- 
ported, but the export ban is still applied to all other 
classes of pig-iron. 

For some time past the supply of steel semis has 
been precarious and the scarcity is becoming more pro- 
nounced. Negotiations for the further purchase of 
supples from overseas are proving almost insurmount- 
able, and prices plus freight charges are prohibitive. 
On the other hand, British steelmakers are unable to 
keep pace with the requirements of the re-rolling mills 
and even defective material is scarce. Fortunately, a 
regular delivery of steel bars is maintained notwith- 
standing the fact that consumption has reached un- 
precedented levels. 

During the next few weeks holiday influences will 
affect both the production and delivery of rolled steel 
products. But the broad current of demand is flowing 
more strongly than ever. Consumers’ queues are 
lengthening and salesmen are commonly indicating 
Period I of 1947 for the execution of new orders. It has 
become necessary to restrict exports of plates, bars, 
sheets, etc., in the interests of essential home needs. 


NON-FERROUS METALS 


Mr. George Hall, Secretary of State for the Colonies, 
announced in the House of Commons during the 
course of a debate on Malaya that the revision of tin 
prices was now under consideration and he hoped a 
“very favourable decision” on this important matter 
would be reached shortly. The Government fully 
recognised the importance of speedy rehabilitation of 
the tin industry in Malaya. The loans for the tin- 
mining indusiry, he said, would be set off against com- 
pensation for war damage, and repayment of the loans 
woulc not commence until a decision had been taken 
upon the compensation for war damage, or until 
January 1, 1950, whichever was earlier. Orders for 
equipment for the rehabilitation of the Malayan tin 
and rubber industries to the value of £2,750,000 had 
been piaced in this country. European tin companies 
had placed orders for dredging equipment worth 
£750,000. 
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Answering a question in the House of Commons on 
Monday, the Minister of Supply said that he could 
see no prospect of an early improvement in the supply 
position of lead. 

An improvement in the pig-lead imports into the 
United Kingdom in June at 17,719 tons, brings the 
total for the half year to 71,598 tons, which is only 
about one-third of the 1938 rate of imports. 


WHITEHEAD IRON & STEEL 
DEVELOPMENT PLANS 


Speaking at the annual meeting of the Whitehead 
Iron & Steel Company, Limited, Mr. G. H. Latham, 
chairman, said he had previously indicated their inten- 
tion of erecting an additional strip mill of the latest 
design, when .circumstances permitted and permission 
was granted for them to proceed. This would enable 
them to provide more completely the hot-rolled flat 
products required for the development of | their 
business. 

They were at the present time actively engaged 
in a scheme completely to modernise their well- 
established wire business, known as Whitehead Hill & 
Company, Cwmbran. In 1944, it became very evident 
that the existing engineering and mdintenance facilities 
at their main plant at Courtybella Works, Newport, 
were inadequate to cope with the requirements of their 
expanding plant, and they decided, therefore, to 
modernise the whole of the works of W. A. Baker & 
Company, Limited, Westgate Ironworks, Newport, 
which they acquired in 1938, with the object of utilis- 
ing them as their engineering department, thus releasing 
valuable space in the rolling mills. When they came 
to consider the lay-out for new buildings required, it 
was seen that the site would cramp the development and 
regrouping of buildings necessary to meet their much 
increased demands upon the works. They were, there- 
fore, fortunate in being able to acquire the adjoining 
foundry, stock and freehold site which was owned by 
Thomas Spittle, Limited. The foundry was closed 
down early in the war. 

Permission was obtained to proceed with their scheme 
in the spring of 1945, continued Mr. Latham, and a 
start was made immediately with the first section. This 
consisted of new offices, iron and brass foundries. 
pattern shop, etc., which were completed early in 1946. 
The new ironfoundry had a capacity of 30-40 tons a 
week of high-class castings, he said. When their 
scheme was completed, W. A. Baker & Company, 
Limited, would. possess one of the best-equipped 


engineering works in South Wales. 


“The LEADER of 
ROTARY FURNACE 
Refractory Linings.” 


WRITE FOR PRICE AND PULL PARTICULARS 


WEBSTER & CO. (Sheffield) Ltd., Millhouses, Sheffield, 8. 
Telephone: Sheffield 71076, . 


MAKERS OF HIGH GRADE REFRACTORIES 
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